The BODC Database Explorer

Introduction

The BODC Database Explorer is a Windows95 application that provides access to certain
types of data held in the ARABESQUE JET database. It is provided as a complementary
tool to Microsoft Access to retrieve certain types of data which require a 3-dimensional
cross-tabulation capability unsupported by Access.

The data types concerned are: Water and air sample data (table BOTDATA)

Access forms are present in the database for each of these data types. However, the lack
of the necessary cross-tabulation support means that the parameters measured are listed
sequentially in columns and not in rows. The Database Explorer provides the ability to
retrieve the data in this more conventional, and useful, format.

The Database Explorer provided with the ARABESQUE CD-ROM is the second release of
the software and as such it has limited capabilities. It is planned to further develop the
software to include additional data types and a graphical display capability to release with
BODC products planned for later in the year. The enhanced version of the software will be
both compatible with the ARABESQUE database and freely available to ARABESQUE
CD-ROM users.

Using the Database Explorer

Launching the Database Explorer brings up a control window which appears
thus:
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Four pull-down menus, two of which are initially unavailable, plus five universal control
buttons are presented. Menu options may be invoked through mouse clicks or by pressing
Alt and the appropriate 'hot key'. Hot key characters are underlined in the menus.

The Database Explorer is designed to operate on any database conforming to the BODC
Project Database structure. Consequently, the first operation required is to open the
desired JET database using the Open Project option in the File pull-down menu. Clicking
this gives a list of the BODC project data sets currently installed on your computer. Simply
choose the one you require.

Should the program not find the database file it requires, a standard Windows Open
dialogue box is invoked asking you to specify the database file. In the case of
ARABESQUE, the required file is ARABESQUEV7.MDB which may be found in the
DBJET directory. This feature can be useful should you wish to use a copy of the
database copied to hard disk to improve performance.



Once the database has been opened, the Data and Options pull-down menus become
active. Please go to the section on the Data menu to find out what to do next.



The File Menu

The File menu contains a number of control options which are listed below together with
their equivalent toolbar buttons:

Copy to Clipboard

Save As

Page Setup

Printer Setup

Print

Copies the contents of the current window
to the Windows clipboard in either tab, @
space or comma delimited format. The

delimiter is specified via the clipboard format option in the
Options menu.

Saves the contents of the current window to
disk as either a plain ASCII text file or E |
comma separated ASCIl. A standard

path

Windows dialogue box allows the destination
and filename to be set up.

name

Allows the page margins of the printer to be
specified through a dialogue box.

Allows the properties of the current printer —
to be adjusted via a standard Windows ,:,l

dialogue.

Sends the contents of the current window to
the printer. The standard Windows dialogue
is opened up, allowing the printer and
number of copies to be selected.

In addition to the above, there are the standard Close (close current window), Exit (quit
program) options and the Open Project option discussed in the Using the Database

Explorer section.



The Data Menu

When a database is first opened, the Data Menu has only one active option, Define,
which offers the available data types via a sub-menu that currently has the following
options:

Bottle Water bottle and atmospheric sample data (BOTDATA)

Choosing this option displays the appropriate Data Selection dialog box. These differ in
detail for each data type as different field subsets are available.

The functional description of the Data Selection Dialogue Boxes is subdivided into the
following sections:

Data Selection Dialogue Description
Standard Category Descriptions
Advanced Category Descriptions

Specifying Output Header Columns

Selecting Data

After the OK button on the Data Selection Dialogue has been pressed, the program
interrogates the database to find the data you have selected and creates a working
database on hard disk to speed up subsequent selections. When this process has
finished, choose Show from the Data Menu. This invokes the parameter selection
mechanism through a hierarchical series of list boxes. Each of these follows the standard
Windows criteria for list box selection which are:

- - To choose a single item, or the first item of several, click on it.

-+ To choose a range of items, click on the first item and then click on the last item,
pressing the Shift key at the same time.

- - To add items to a selected list, click on them, pressing the Ctrl key at the same time.

- - To deselect an item from the list, click on it whilst pressing the Ctrl key at the same
time.

The first list offered allows you to select parameter categories which are broad groupings
of parameters. The general rule here is not to be too conservative with your choices: you
can always thin out the results later on. However, if categories are obviously of no interest
then exclude them as this

will reduce the length of the lists you have to plough through later on.

Once OK is pressed, you will be presented with a list of parameter groups. These are
generally readily identifiable parameter names, covering all methods of measurement for
that parameter. However, they can be more encompassing. For example the parameter
name CORG covers both DOC and POC. The list box includes a floating help box that
provides further information on both the parameter name and the data originator. This is
useful, but can be a nuisance when making selections. Clicking the Expanded View check
box turns it off. Again, the standard Windows list selection techniques are used.



Clicking OK brings up the full list of parameter and data originator combinations available.
Each record selected from this box will generate a data and flag column in your output
data grid. Once again, further information on the parameter code and the data originator
is offered via a floating help box and this can again be disabled via the Expanded View
check box. A further control button on the dialogue, labelled Fields, allows you a chance
to change the header columns selected for your output. Pressing OK causes the data you
have selected to be retrieved and displayed as an output grid. This may be saved, printed
or copied to other applications using the options available through the File menu or the
command buttons in the control window.

The header columns included in the data grid may still be modified, even at this late
stage. Simply choose the Index Fields option from the Data pull down menu and a
dialogue box will be opened that allows header parameters to be added or removed with
ease.



Data Selection Dialogue Description

The Bottle Data Selection dialogue appears thus:

- Standard Fields ———— | Advanced Fields
Search Show Search Show
¥ Position BODC event number
Date Originator's event identifier
Cruise Gear code
Bottle identifier
Depth
P Bottle type
X Cancel | Bottle problem indicator flag

It is essentially divided into two areas called 'Standard Categories’ and 'Advanced
Categories'. The Standard Categories are common to all data types (although the
subsidiary choices may vary) and form the main independent variables upon which data
selection is based. The Advanced Categories are data type specific.

Each field has two buttons associated with it. The Search button controls whether or not
the field group is to be considered during data selection. The Show button determines
whether or not the field is to be included in the final output grid. By default, no selection
criteria are set (therefore all the data in the database will be retrieved) and the position
fields appropriate to a point event (latitude and longitude) are included in the output
listing.

The red cross in the centre of the buttons when depressed means that there are
additional user choices hidden below the button. These may be accessed by clicking on
the button to bring up a check list from which items may be chosen.



Standard Category Descriptions

The Standard Fields are:

Position
Date
Cruise
Depth

Position Category

There are nine fields covered by the Position Category that may be revealed by clicking
on the Position Show button. These are:

Average latitude of deployment (+ve N)
Average longitude of deployment (+ve E)
Maximum deviation of latitude

Maximum deviation of longitude

Ship's latitude at start time

Ship's longitude at start time

Ship's latitude at end time

Ship's longitude at end time

Fixed station name

The first four fields are point event positions specified as a mean position and maximum
deviation from the mean position. The next four fields are the position fields for traverse
events. The final field is the site or fixed station name (e.g. GOM3) that is associated with
some of the point events in the database.

Point and traverse events are fundamental concepts in BODC project database design.
Further explanation of the concepts and implications for data selection is included in the
sections of this document on Specifying Output Header Columns and Selecting Data.
Date Category

Two date category fields are common to all data types. These are:

Start Date
End Date

These refer to the start and end times of the data collection event. Note that many events
in the database are regarded as 'instantaneous' in which case the end date will be set
null. All events have a start date specified.

Cruise Category

This category contains a single field: the cruise mnemonic of the cruises initiating the
events.



Depth Category

For all data types, this includes the bathymetric depth: i.e. the water depth at the position
where the event occurred. Users should be aware that this wasn't known for a significant
number of events and in these cases the field was set null.

For water bottle data, three additional depth category fields are available. These are:

Bottle depth (m)
Minimum pressure sampled (db)
Maximum pressure sampled (db)

These fields pertain to the depth at which the sample was collected. All samples have a
bottle depth (air samples have negative 'depths’) stored. However, only samples collected
using a CTD rosette will have the depth stored in terms of pressure. Retrieving both
pressure fields provides information on the vertical range over which the sample was
collected.



Advanced Category Descriptions
The list of advanced categories are described in this document.
Bottle Advanced Category Descriptions

BODC Event Number
This is the identifier, a simple integer number, assigned by BODC to each event in the
database.

Originator's Event Identifier

This is the identifier, a text field, by which the event was known to the data originator or in
the logs of the cruise on which it was collected. Sometimes, no name was given to the
event and in this case identifiers have been assigned by BODC.

Gear Code

This is a mnemonic assigned to describe the type of oceanographic hardware deployed
during the event. The mnemonic translations are mostly intuitive. If there is any problem,
translations may be obtained using the Events form in the Access database.

Bottle Identifier
This is the identifier, a simple integer number, assigned by BODC to each bottle sample in
the database.

Bottle Type
The Bottle Type field specifies how the sample was collected. For water bottle data, this
field identifies the type of water bottle used through the following codes :

GFnn GoFlo
NInn Niskin
NONn NIO bottle

The 'nn' specifies the capacity of the water bottle in litres.

A number of other codes are used for other sampling methods:
SAP Stand-alone pump
PUMP Pumped sample (water or air pump)
BUCK Bucket on a rope

Bottle Problem Indicator Code

The Bottle Problem Indicator Code field is used to indicate known problems.
The coding convention used is:

B  Filter burst (SAP samples)

L Contamination through leakage suspected
M No sample obtained

O Baottles fired in incorrect order



The 'O’ flag requires a little more explanation. This is used to flag stations where there
was obvious confusion from the sample data set about which bottle was fired at which
depth. These problems have been resolved during data load, but the flag is included to
remind users that there may be problems with data from that station obtained outside the
database.



Specifying Output Header Columns

By default, the only header fields that will be included in the data grid generated by the
Database Explorer will be latitude and longitude. It is down to you, the user, to add
whatever fields from the Standard and Advanced Categories are required.

This is a simple, painless procedure. Clicking the appropriate Show Button will either
cause it to depress (indicating that a single field has been included) or provide a list of the
fields available within that category. Simply check the fields you require from the list by
clicking on them. When you have completed this, click on any part of the window that isn't
a button. The list will disappear leaving the button, displaying the 'Red Cross' graphic,
depressed. If you don't like this way of doing things (or if you want to change your mind
about the fields you've selected later on) then there is another way. Choose the Index
Fields option from the Data pull-down menu. This opens up a dialogue box showing all the
available fields with adjacent check boxes to allow them to be selected and deselected
with ease.



Selecting Data

The Search buttons in the Data Selection Dialogue allow you to retrieve a subset of the
data held in the database on the basis of space, time or operational parameters. At this
stage, the program is only concerned about which samples in the database are of interest
to you. Choosing which measurements you require on those samples comes later.

Using the Search buttons allows you to build up a filter query that is used to select the
samples of interest to you. Please note that this is progressive. In other words, the sub-
queries defined by each Search Button, or field within a category, are combined using the
AND operator. In other words, if you specify that the bathymetric depth must be <1000 m
and that the bottle depth must be >1000 m then you're not going to find any data. At
present, there is no facility included in the program to allow the OR operator to be built
into queries.

In general, the specification of searches that return a predictable result is straightforward.
However, there is inevitably an exception which in this case pertains to the inclusion of
traverse events in position searches. In order to understand what is meant by this, some
explanation is required.

The BODC project data model is based on two fundamental types of event. Point events
are those which happened at what may be regarded as a fixed point. Traverse events are
those, such as instrument tows, which may not. In the database, point events have their
positions defined in the latitude and longitude fields: traverse fields have their start and
end positions defined in the start and end latitude and longitude fields.

For reasons of practicality the definition of a point event is extended as far as possible. If
we have continuous navigation available during a traverse event then a 'point position'
may be determined with the variation fields set so they define a box within which the event
occurred. In these cases, both the point and traverse event position fields are defined
giving rise to what may be termed schizophrenic events. However, there are cases where
this was not possible due to the lack of the necessary navigation data.

The result of this in practice is that it is possible for a position search on the latitude and
longitude fields to miss out traverse events that may contain data of interest. It is therefore
recommended that if you want to be sure that you have found all of the data of interest
then you should instigate three searches on latitude and longitude, start latitude and
longitude and end latitude and longitude. Although this may seem a chore, it takes less
time to do in practice than it does to read and understand this description of the problem.

Pressing a Search Button opens up one of four types of dialogue box that allow the
search criteria to be specified. These are:
Geographic Search Dialogue
Date Search Dialogue
List Box Search Dialogues
Numeric Value Dialogues
Text Entry Dialogues



Geographic Search Dialogue

The Geographic Search Dialogue allows the limits of a box search to be specified in terms
of latitude and longitude. The dialogue box appears thus:

Geographic Search |

Northern most latitude IE il 0 il 0 i’ N 2
Southern most latitude 0 i 0 i 0 i N %
Western most longitude 0 i 0 i 0 i E %
Eastern most longitude 0 i 0 i 0 i E %

Clear QK X Cancel

By default, the box co-ordinates are specified in terms of degrees, minutes and seconds.
It is, however, possible to configure the dialogue to accept any of the following:

decimal degrees
degrees and decimal minutes
degrees, minutes and decimal seconds.

To change the configuration, simply click on the appropriate column heading label.
The dialogue field values may be specified using the increment and decrement buttons
provided or by simply placing the cursor in the appropriate box and typing in the required

value.

Don't forget to check that the hemispheric indicator boxes are set up as you require,
especially for longitude.

If the Position Search button doesn't depress when you quit the dialogue box then a
syntax error has been detected and no search criteria have been set.



Date Search Dialogue

The first stage in the specification of date/time criteria is to choose whether you wish to
specify a date before which the event occurred, after which the event occurred, on which
the event occurred, or within which the event occurred. This is done by selecting the

appropriate option from the list offered.

The Date Search Dialogue opens up thus to allow the date to be specified.

— Search EQUAL Start Date

Date text [13/1111897

Day 13 =

Month I” j INuvember LI
Year II!]!]? 3:

Sun | Mon | Tue |Wed | Thu | Fri | Sat |

1

2 3 4 5 3 ? 8
9 10 1 12 14 15

16 17 18 19 20
23 24 25 26 27
30

21
28

22
23

X Cancel

To specify a date, first specify the
year. Next choose the month by
modifying the month number or
selecting from the month name list
box. Finally, set the day by
modifying the numeric field or
clicking on the calendar. If the date
range option is selected then the
dialogue box presented is doubled
up allowing both the start and end
dates to be specified.



List Box Search Dialogues

The List Box Search Dialogues allow you to choose one or more items from an available
list. A typical example, for the Bottle Type field appears thus:

Cruise Search Dialog |

BG9309 - _ o
BG9322A — - - To choose a single item, or the first item of

BGY9322B several, click on it.
BGI3412 - - To choose a range of items, click on the first
BG347B item and then click on the last item, pressing the

BGI506 _ _
BGY521 Shift key at the same time.

BG952? - - To add items to a selected list, click on them,
CD&3 pressing the Ctrl key at the same time.

cD84 - - To deselect an item from the list, click on it
CD#8b whilst pressing the Ctrl key at the same time.

CD8b

cD94 E
cD97?

DI216

DI217

HEINKES

JM1

JW10

JM11

JW2

J3

J4

JM5

JMb 7

Choosing the items you require follows the normal
Windows conventions namely:




Numeric Value Dialogues

These are used to allow numeric values to be specified, generally the BODC identifier
fields or depths. The dialogue appears thus:

BODC Event Number Dialog m
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Clear

X Cancel

First click one of the check boxes to
determine whether you want to
choose values less than vyour
specification, greater than your
specification, or values that fall within
a specified range. The desired value
or values are then entered into the
appropriate box by either typing or
using the increment and decrement
buttons.

Note that if you want to specify an exact match to a particular value then use the range
value with both boxes set equal. This will in fact happen automatically if you set one box
and then move the mouse cursor out of it.



Text Entry Dialogues

These are by far the simplest of the Selection Dialogues. Simply enter the required text
into the box supplied. Remember, that you must get the text exactly right, including case
and any punctuation.



The Options Menu

The Options Menu comes into play once your selection of data has been retrieved into the
data grid. The first option group controls the appearance of the data grid. The options,
shown with their equivalent toolbar buttons are:

Horizontal Lines:

Vertical Lines:

Font:

dialogue box.

Toggles the horizontal lines in the data grid on and off.

Toggles the vertical lines in the data grid on and off.

Allows the size, colour and font of the text in the data
grid to be specified through a standard Windows

|

[ =

The second group contains two options, Description and Clipboard format. Checking the
Description option opens an information window thus:

Parameter Description Form

Data value flag descriptions
« Below detection limit
¥ In excess of stated walue
L Suspectwalue (Originator quality control)
h Suspectwvalue (BODC quality control)
T Mearest CTD data point has been used

General parameters
Latitudle
Longitude

Farameter name
Parameter name code
Units
Farameter subgroup
Farameter subgroup code
Farameter category
Parameter category code
<

Diatom accumulation rate
A

Yiocmeka

Diatorn accurnulation rate
DT

Sediment properties
SEDM

| 3

-

This contains the full
descriptions of all the quality
control flag definitions,
parameter codes and data

originators included in the data
grid. The contents of this
window may be printed, saved
or transferred to other
applications through the options
available in the File menu.

The Clipboard format option
controls the field delimiter used
when data are copied across to
the Windows clipboard. This

may be set to be either a tab (more suited to spreadsheets), space (more suited to word

processors) or comma.

The third option group in the Options menu, ToolBar, is available at all stages of the
program. It simply toggles whether the toolbar and its buttons are shown or hidden.
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